Unlike the rodents of the local zone C (MN 2) fauna of Gökler, the faunal list of the insectivores shows little surprises. The fauna is dominated by the gymnure Galerix saratji and the enigmatic talpid Suleimania ruemkae, both present in such numbers that for the first time the anterior dentition could be reconstructed. In the case of Galerix, these new data show that the older species had a relatively long premolar row and a conspicuously high p2/p3 ratio. Other eulipotyphlans are the moles Theratiskos rutgeri and Desmanodon sp., the dimylid Turkodimylus sp., the heterosoricid Dinosorex anatolicus and the shrews Oligosorex aff. reumeri and Soricid I. Overall, the diversity indicates a humid environment, as is usual for the early Miocene lignite bed faunas of Anatolia. The relatively low number of Theratiskos, shared with other B-C faunas from central Anatolia, suggests a difference between the environments in that region and those further to the south.
Introduction
introduced the small mammal locality of Gökler in central Anatolia. The locality is important for several reasons. First of all, its position intercalated between two tuff layers allowed for allotting a radiometric age to the site, making it a tie point for the correlation of micromammals within and outside of Anatolia. In addition, the locality yielded four new species of rodents, confirming that the picture of the early Miocene of Anatolia is as yet incomplete, despite the many studies that already appeared on this interesting period, in which Anatolia represented a bioprovince clearly distinct from Europe.
Most of our knowledge on the early Miocene mammals of Anatolia comes from the Turkish-Dutch cooperation at the end of the last century. Hans de Bruijn, Gerçek Saraç and Engin Ünay published a series of articles on the early Miocene rodents from sections of Harami, Kılçak and Keseköy (De Bruijn and Saraç 1991; De Bruijn et al. 1993 Ünay 1994) , followed by Theocharopoulos (2000) , who published the remaining cricetids of the faunas. These sections cover most of the early Miocene (local zones B-D, correlatable with MN 1-3). De Bruijn et al. (2006) described the micromammals from the zone D locality of Sabuncubeli, somewhat closing the gap between Keseköy, the youngest locality, and the older sections.
Given this crude framework, it was remarkable to find as many new taxa in Gökler. It is clear that our knowledge is restricted and that new taxa are to be expected (e.g., Pelaez-Campomanes et al. in press, this issue), but, overall, the localities seem to be reasonably even distributed through time. So Gökler could represent a time slice with relatively large changes, but, alternatively, the faunistic differences may also reflect a somewhat different palaeoenvironment. In this respect, it is interesting to have a closer look at the insectivores This article is a contribution to the special issue "Taking the Orient Express? The role of Anatolia in mediterranean Neogene palaeobiogeography" of the locality, which are the subject of the present paper. Gökler is biostratigraphically positioned between Harami 3 and Sabuncubeli (Joniak et al. in press, this issue) in the later part of zone C. Notably, a number of insectivore genera (Galerix, Desmanodon, Theratiskos, Turkodimylus) feature different species in zone D than in the older zones , 1995a , 1997 , 2001a De Bruijn et al. 2006; Bilgin et al. in press, this issue) , making Gökler an interesting locality for monitoring the moment of evolutionary change. In addition, insectivores are considered to be good environmental indicators (Furió et al. 2011; Klietmann et al. 2015) and can, as such, help to understand differences between Gökler and the other localities. This is a particular importance, because Gökler is the only zone C locality in central Anatolia, filling in that area the gap between the assemblages from Kılçak and Keseköy.
Material and methods
The material was collected by wet sieving 2.5 tons of silty, organic rich sediment from an abandoned lignite quarry situated NE of Gökler village (N 39°57′ 13.2″, E 32°25' 22.7″; Ankara province, Fig. 1 ). The presence of two volcanic layers in the section, yielding a 40 Ar/ 39 Ar plateau age of 22.2 ± 0.2 Ma from the base and 40 Ar/ 39 Ar plateau age of 20.7 ± 0.2 Ma from the top of the succession (Lüdecke et al. 2013) , makes Gökler an important tie point for correlating the Anatolian zonation to the time scale. For a detailed geology, the reader is referred to Joniak et al. (2017) . The residue was processed at the Comenius University and the material was sorted for microvertebrate remains. The rodents were presented by Joniak et al. (2017) .
The insectivore material was measured using a Leica MZ16A stereomicroscope and associated software. The orientation for measuring follows De Jong (1988) for the erinaceids, Van den Hoek Ostende (1989) for the talpids and Reumer (1984) for the Soricidae. The material is stored in the collections of the Natural History Museum of EGE University (Izmir, Turkey). PV15927), 4 M1 (PV15930-PV15933), 4 M1 fragments (PV15934-PV15937), 17 M2 (PV15940-PV15956), 12 M2 fragments (PV15957-PV15968), 18 M3 (PV15970-PV15987), 4 lower incisors (PV15990-PV15993), 8 d3 (PV16025-PV16032), 2 d4 (PV16058, 16,059), 7 p1 (PV16000-PV16006), 15 p2 (PV16010-PV16024), 19 p3 (PV16036-16054), 12 p4 (PV16060-PV16071), 7 m1 (PV16075-PV16081), 16 m2 (PV16085-16100), 14 m3 (PV16104-PV16117) Measurements: The measurements are listed in Table 1 .
Description D3 ( Fig. 2a) : The outline of the occlusal surface is sub-triangular and varies mostly because of differences in the development of the lingual extension. The labial side is concave in some specimens. The milk molar is dominated by the large paracone, the tip of which lies just in front of the centre of the tooth. The tip of the metacone lies just behind that of the paracone. Generally, the metacone clearly forms a separate cusp, somewhat lower than the paracone. In two of the ten specimens, the metacone is more or less incorporated in the posterocrista. The posterior ridge of the metacone curves gently to the posterolabial corner of the D3, stopping at the posterior cingulum in one specimen only. The cingular development is variable; some specimens have well-defined, strong cingulums. C (Fig. 2d) : The canine is a slender element that is much longer than wide. The outline of the occlusal surface is subelliptical, with the largest width just in front of the middle of the tooth at the height of the main cusp. The latter is slightly bent backwards. At the posterior end, there is a small flattening, bearing a minute cusplet. One of the three specimens has a small anterolingual patch of cingulum. P1 (Fig. 2e) : The outline of the occlusal surface is sub-elliptical, the posterior side sometimes nearly being straight. The premolar consists of the large paracone, which has its tip just in front of the centre of the tooth, and small flattenings in the front and at the back. The posterior flattening is better developed than the anterior one. The P1 has two roots. P2 (Fig. 2f) : The occlusal outline of the premolar is elliptical to sub-elliptical, depending on the development of the posterior flattening. The premolar consists mainly of a single cusp, the tip of which lies in the centre of the tooth. There is a tiny flattening at the anterior end, sometimes limited to no more than a bulge at the base of the main cusp. The posterior flattening is small, but more pronounced than the anterior one, sometimes forming a narrow talon. P3 (Fig. 2g ): The labial part of the premolar consists of the high paracone, which has a sharp, slightly curved posterocrista. The large lingual flange bears only the protocone. This is a well-developed, conical cusp, with its tip slightly more anterior than the tip of the paracone. A sharp ridge starting either at the base of the protocone or the flank of that cusp connects to the parastyle. The latter is a very low cusplet directly in front of the paracone and separated from the main cusp by a shallow groove. A second ridge starting at the base of the protocone borders the concave posterolingual side and continues as the posterolingual cingulum along the flank Fig. 3 Galerix saratji from Gökler, a p1 sin (PV16006), b p2 sin (PV16014), c p3 sin (PV16038), d p4 sin (PV16063), e m1 dex (PV16079), f m2 sin (PV16095), g m3 dex (PV16112). Theratiskos rutgeri from Gökler, h P4 dex (PV16121), i M1 dex (PV16125), j M2 dex (PV16128), k M3 sin (PV16159), l d4 dex (PV16135), m p4 sin (PV16137), n m1 dex (PV16144), o m3 sin (PV16146) of the paracone. In one of the four specimens, the protocone also has a very faint and low posterior arm. P4 ( Fig. 2h ): Only one complete and one posterolabially damaged specimen are available. The paracone occupies the labial half of the premolar. Its anterior side is rounded; the sharp posterocrista is bent halfway. The very low parastyle lies on a slightly protruding flange directly in front of the paracone. The protocone is about twice as large and high as the hypocone. Protocone and hypocone are connected by a short transverse ridge. An anterior ridge starts halfway the height of the protocone and connects to the parastyle. The low posterior ridge starts at the base of the hypocone and continues as a posterior cingulum. M1 ( Fig. 2i ): Only one M1 has been preserved completely; all the other specimens used in the description are either damaged at the labial side or missing it completely. The outline of the occlusal surface is sub-rectangular. The metacone is clearly larger than the paracone. The anterior arm of the metacone and posterior arm of the paracone meet at the undivided mesostyle at a small angle. The parastyle is ridge shaped and is connected to the base of the paracone by a short transverse ridge.
The protocone is clearly larger than the hypocone. There is a strong ridge between the tip of the protocone and halfway the height of the hypocone in all specimens. In five out of eight specimens, this ridge displays a weak transverse connection in the direction of the metaconule. The anterior arm of the protocone ends in a well-developed protoconule. The posterior arm of the crescent-shaped metaconule ends before the posterior cingulum in three specimens in which this character can be clearly observed. There are well-developed cingulums on the anterior, posterior and labial sides, and a short lingual cingulum between the protocone and hypocone. The posterior cingulum is continuous in three specimens in which this feature could clearly be observed. However, in three of the fragments, it appears to be interrupted by the posterior arm of the metaconule. M2 (Fig. 2j) : Like in the M1, most of the material is fragmentary. However, there is a larger number of relatively complete M2. The molar is somewhat narrower on its posterior side than on its anterior side. The metacone is only somewhat larger than the paracone and differs from that cusp by its short, curved posterior arm. The undivided mesostyle is part of the straight connection between the two labial cusps. The protocone is much larger than the hypocone. The protoconehypocone-metaconule connections are variable. The most common variation is having only a protocone-hypocone connection (10); a weak extra connection to the metaconule is found in five specimens and the connections to hypocone and metaconule are equally developed in nine. Sometimes, the metaconule connection is stronger than the ridge to the hypocone (5). The development of the protoconule is much weaker than in the M1. In nine specimens in which this character could be observed, the posterior arm of the metaconule ends at the posterior cingulum. In another nine specimens, it continues along the flank of the metacone to the posterolabial cingulum, making a bi-partitioned posterior cingulum. The anterior and labial cingulums are weaker than the posterior one; there is a short and narrow lingual cingulum between the bases of protocone and hypocone. M3 (Fig. 2k ): The outline of the occlusal surface is triangular. The protocone is the largest of the three main cusps. Its posterior arm connects to the metacone, the anterior arm mostly ends just short of the anterolingual side of the paracone, but may also connect to that cusp. The parastyle is low and ridge shaped, extending anterolabially from the base of the paracone. The anterior cingulum is well developed. There is a short stretch of narrow cingulum on the labial side of the paracone. The development of the posterior cingulum varies, but it mostly consists of a short stretch only. d3 (Fig. 2b) : The outline of the occlusal surface is triangular. The protoconid is trifaced. A small anterior cusplet (paraconid) lies in the front of the milk molar, slightly to the lingual side. When better developed, this cusplet can have a posterolabially directed sharp ridge, connecting to the indistinct anterocristid, analogous with the paralophid in d4 and p4. One specimen also bears a tiny metaconid. The welldeveloped posterior flattening forms the widest part of the milk molar. It is bordered by a low but distinct posterior ridge. d4 (Fig. 2c) : The outline of the occlusal surface is lozenge shaped. The milk molar consists of a well-defined trigonid and a large posterior flattening. The paralophid is long and curved; the metaconid is well developed. The broad posterior flattening is bordered at its back by a low ridge. In the only well-preserved specimen, there is a weak cingulum on the anterolabial side. p1 (Fig. 3a) : The outline of the occlusal surface is tear shaped, the anterior part being much narrower than the posterior part. The tip of the protoconid lies in the front part of the premolar. The anterocristid is sharp in one of the seven specimens and slightly bent in another. There is a short posterior flattening, bearing a very indistinct cuspule. The p1 has one root, which points obliquely backwards. p2 (Fig. 3b ): The second premolar has a quite variable outline. Some specimens are elliptical and nearly symmetrical. Most, however, are wider at the posterior side, where they develop a more or less distinct flattening. At the front end of the molar, there is a small cusplet, sometimes reduced to a mere bulge in the anterior side. When better developed, the posterior flattening bears an indistinct ridge. The premolar has two roots. p3 ( Fig. 3c ): The p3 is the most robust of the premolars, being less than twice as long as wide. The most conspicuous feature is the relatively straight posterior side. The protoconid is placed centrally and has a rather straight posterior flank. There is a rather sturdy anterior cusplet, which in four of the 19 specimens is positioned to the lingual side and becomes more bladelike, taking the appearance of a paraconid. The posterior cingulum is narrow and developed stronger on the lingual side. The premolars have two roots. p4 (Fig. 3d ): The outline of the occlusal surface is subrectangular, with a rounded anterolabial side. Protoconid, metaconid and paraconid form a clear trigonid. The metaconid is well developed. The posterolabially directed arm of the paraconid ends against the protoconid. The anterior edge of the latter cusp can be quite acute, giving the semblance of a paralophid. In more bulbous specimens, this ridge consists of the paraconid part only. The posterior wall of the trigonid slopes down towards a short flattening, consisting of a labially open groove bordered by a posterior ridge. Part of this ridge is thickened in its lingual side. In two specimens, a faint metacristid is indicated. m1 (Fig. 3e ): The talonid is somewhat wider and longer than the trigonid. The two arms of the protoconid enclose a narrow trigonid basin. The oblique cristid ends just lingually of the base of the protoconid. There is a short metacristid and a much better developed entocristid.
There is a continuous cingulum on the labial and anterior sides, from the base of the hypoconid to the paraconid. This cingulum becomes somewhat narrower near the base of the protoconid. The posterior cingulum is thick and markedly slopes up. It mostly ends at the posterior flank of the tooth below the connecting point of the posterior arm of the hypoconid and the arm of the entoconid, but, in one specimen, it is connected to the labial arm of the entoconid. m2 (Fig. 3f ): The trigonid is shorter than the talonid and somewhat narrower. In contrast to the m1, the paraconid is totally incorporated in the paralophid. The latter curves backwards near its end, partly closing the narrow trigonid basin lingually. The metacristid is longer than that in the m1; the entocristid is shorter. As in the m1, there is a continuous cingulum on the anterior and labial sides, which, however, does not become narrower near the protoconid. The well-developed posterior cingulum never connects to the entoconid. m3 (Fig. 3g ): The trigonid of the m3 is a smaller version of that of the m2, except that the trigonid basin is more open. The talonid is reduced, being equal in length to the trigonid and narrower. Metacristid, hypoconid and entoconid are all less developed than in the m2. The only well-developed cingulum is the anterior one, along the base of the paralophid. Some specimens show an incipient posterior cingulum. Remarks: Galerix saratji was described by Van Bruijn et al. 2006; Bilgin et al. in press, this issue) and Gördes (Pelaez-Campomanes et al. in press, this issue) and was tentatively recognised from the localities of Semsettin and Hisarcık (Van den Hoek Ostende and Doukas 2003), the material of the former locality having originally been assigned to G. symeonidisi (Şen et al. 1998 ).
On morphological grounds, the other early Miocene Anatolian species of Galerix, G. uenayae, can be ruled out. In that species, the metaconid of the p4 is reduced, whereas it is well developed in the Gökler gymnure. Moreover, the P4 of G. uenayae is very large, a characteristic that we do not see in our assemblage ( Fig. 4) . Nevertheless, the Gökler material is somewhat larger than that of G. saratji and lies closer to the dimensions of G. uenayae, even forming a nearly perfect match for the upper molars ( Fig. 4) .
Conspicuously missing in Fig. 4 are the data for the p2, p3, P1 and P2 of Galerix saratji from Harami 1. At the time of description, Van den Hoek Ostende (1992) considered it impossible to distinguish between them. Now, armed with 25 years more experience and a rich assemblage of Galerix unicuspids from Gökler, a second attempt was made; the results of which are shown in Fig. 5 . The initial problems of distinguishing the different elements may be clear from the overlaps in the scatter diagram, as will be clear that not every specimen could be allocated to a tooth position with absolute certainty. Yet, we can now confirm that the p2 is indeed longer than the p3, one of the diagnostic features of Galerix, as in both Parasorex and Schizogalerix, the p3 is clearly the longer element. Moreover, the p2/p3 ratio is quite large (1.15). This ratio is even larger in G. uenayae (1.25), whereas G. exilis from its type locality Sansan even shows a p2 that is somewhat smaller than the p3 (p2/p3 = 0.95; data from Engesser 2009). Overall, the older species of Galerix seemed to have had a relatively longer snout, showing that the reduction of the length of the anterior dentition, which is very obvious in Parasorex and Schizogalerix, also constitutes a trend within Galerix. 
The measurements are listed in Table 2 .
Description P4 ( Fig. 3h ): The P4 consists mostly of the paracone, which has its tip in the centre of the premolar. The posterocrista is straight. The low protocone is conical and lies on an extension directly lingual of the tip of the paracone. In one of the three specimens, it bears a faint posterocrista. The very low, ridgeshaped parastyle follows the contours of the base of the paracone. There are well-developed cingulums on the anterolabial and anterolingual sides, bordering the base of the posterocrista. Length diagram for the dentition of Galerix, comparing the data from the Gökler assemblages to those from Harami 1 (G. saratji), Keseköy (G. uenayae) and Sansan (G. exilis) M1 (Fig. 3i ): The metacone is clearly larger than the paracone. The latter has a short, mildly curved posterior arm, ending at the mesostyle. The best preserved specimen shows a somewhat aberrant configuration for a talpid M1, lacking the anterior arm of the metacone, which results in a slightly divided mesostyle. The other two specimens do have the anterior arm and here the division of the mesostyle is undivided, although the two separate cuspules are still discernible.
The lingual complex is connected to the parastyle, forming a semicircle on the anterior and lingual sides. The parastyle, which is separated from the base of the paracone by a narrow valley, hardly protrudes. The protoconule lies directly adjacent to the tip of the protocone, quickly merging with it with wear. The tip of the protocone lies lingually of the tip of the paracone; the hypocone lies lingually of the metacone. The hypocone is small, but clearly larger than the protoconule. The posterior arm of the hypocone continues over the welldeveloped posterior cingulum. There is a short patch of cingulum between the bases of the protocone and hypocone. M2 (Fig. 3j ): The labial cusps reach well over the midline of the molar. The metacone is only somewhat larger than the paracone. The mesostyle is undivided, although in the relatively unworn specimen its separate cuspules can be discerned. The parastyle either connects low to the end of the anterior arm of the paracone or remains separated from it. Next to the parastyle is a short anterior cingulum, tapering out against the anterior flank of the paracone. The metastyle is formed by a terminal bend of the posterior arm of the metacone and is not accompanied by such a cingulum.
The lingual complex encompasses three cusps. The protocone is positioned just in front of the middle of the molar. Directly adjacent to it, completely incorporated in the anterior arm, lies the tip of the tiny protoconule. The hypocone is more distinct. Its tip lies lingually of the tip of the metacone. The anterior arm of the lingual complex ends near the base of the paracone; the posterior arm curves up against the posterior flank of the metacone. M3 (Fig. 3k ): The outline of the occlusal surface is semicircular. In one specimen, the arms of the paracone are of the same length; the anterior arm is somewhat longer in the other. The mesostyle is undivided, although, in the practically unworn specimen, the individual cusps can still be detected. The lingual complex consists almost exclusively of the protocone. The protoconule is not present. One of the two M3 has a clear hypocone at the base of the metacone; in the other, this cusp can only be discerned from a bulge in the posterior outline. d4 (Fig. 3l ): The occlusal surface has a lozenge-shaped outline with rounded corners. The trigonid makes up over half the milk molar and, in its turn, consists mainly of the protoconid. The paraconid is but a comma-shaped extension at the front part of the protoconid. The metaconid is positioned on the flank of the protoconid, posterolingually of the tip of the latter. The posterior flattening is surrounded by a ridge starting below the metaconid and ending on the labial side halfway the height of the protoconid. The basin is split by a transverse ridge. There is a short anterolingual cingulum between the paraconid and the middle of the base of the protoconid. p4 (Fig. 3m ): The protoconid takes up three-quarters of the length of the premolar; the tip lies just in front of the midline. Its posterior flank is slightly concave. There is a small anterolingual extension, bearing a faint ridge. The posterior extension is bordered by a low posterior ridge and divided by a transverse ridge. Labially of the latter, the surface of the extension slopes down. m1 (Fig. 3n ): The trigonid is much narrower than the talonid. As a result, the outline of the occlusal surface forms a rightangled triangle. The paralophid is long, leaving a wide trigonid basin. The oblique cristid ends against the middle of the trigonid posterior wall or just labially of the point. There is an incipient metacristid in one of the four specimens; the other have no metacristid. The anterior flank of the entoconid is rounded in one specimen, whereas an entocristid is formed in the others. There is a short, well-developed anterior cingulum along the flank of the paralophid. The posterior cingulum is well developed to thick and ends lingually in a slightly protruding entostylid. A short labial cingulum borders the re-entrant valley. m3 (Fig. 3o ): The trigonid is somewhat wider than the talonid and of similar length. The paralophid is somewhat shorter than the protoconid-metaconid crest. The hypoconid and entoconid are much reduced, but still have their own wear surface. The oblique cristid ends just lingually of the middle of the protoconid-metaconid crest. The entocristid ends low against the base of the metaconid. The anterior cingulum is strong and rounds the paraconid, ending near the trigonid valley. Labially, the cingulum is well developed. One of the two specimens has a tiny entostylid. Remarks: Van den Hoek Ostende (2001a) described the genus Theratiskos and distinguished two species, T. mechteldae and T. rutgeri. The former was described from the local zone press, this press). A single molar of Theratiskos from the locality of Sabuncubeli was identified as Theratiskos sp. (Bilgin et al. in press, this issue). The two species of Theratiskos are of similar size and differ in some minor characteristics only. The most conspicuous of these is the presence of a metacristid on the m2 (and sometimes m1) in T. rutgeri, whereas this structure is absent in T. mechteldae. The latter has a somewhat smaller hypocone and larger protoconule than the older species. Unfortunately, no m2 was found in the Gökler assemblage. However, as one of the m1 shows an incipient metacristid and the protoconule is discernible in all M1 and M2, which, moreover, have a relatively small hypocone, we can classify the Gökler uropsiline with fair certainty as T. rutgeri.
Suleimaninae Van den Hoek Ostende, 2001
Suleimania Van den Hoek Ostende, 2001
Suleimania ruemkae Van den Hoek Ostende, 2001 ( Fig. 6a- 
, 11 P4 (PV16222-PV16232), 6 M1 (PV16234-PV16239), 10 M2 (PV16242-PV16251), 3 i (PV16260-16261), 2 d2 (?) (PV16164, PV161165), 2 d3 (PV16166, PV16167), 5 d4 (PV16170-PV16174), 3 p1 (PV16265-PV16267), 5 p2 (PV16270-PV16274), 4 p3 (PV16276-PV16279), 5 p4 (PV16282-PV16286), 11 m1 (PV16290-16300), 8 m2 (PV16301-PV16308), 17 m3 (PV16310-16326) Measurements: The measurements are listed in Table 3 .
Description
Note: Assigning the different morphotypes of premolars and milk molars to a specific position is a daunting task, mostly because no mandibles or maxillaries have been found with (part of) the anterior dentition in place. Van den Hoek Ostende (2001a) evaded this problem by categorizing the elements of the anterior dentition in morphotypes indicated by a roman numeral. However, this yielded a rather confusing system, as more new morphotypes not represented in the type locality were added from other localities with Suleimania. Moreover, Van den Hoek Ostende (2001a) did not give the measurements, making the classification difficult to duplicate.
The Gökler locality yielded a very rich assemblage of Suleimania, in which all the premolars seem to be represented. So an attempt was made to assign each of these to a tooth position, based on the general morphology of unicuspids in insectivores. The reader is advised that the positions as indicated here still need to be confirmed by more complete material with the anterior dentition in place. I ( Fig. 6a ): Only one type of upper incisor was found, making it uncertain which element it represents. The tooth is very sturdily built, reminiscent of the incisors of Desmanini. In oral view, the crown is rectangular with a thick cingulum running around its base. The oral side is convex; the lingual side is concave. The enameldentine boundary slopes up high on the mesial side. On the distal side, there is a small bulge in the outline near the base. The root is very thick and rather short. D3: The tip of the paracone lies just in front of the centre of the tooth. This cusp has a rounded anterior face and sharp posterocrista. The latter thickens at its end. The front cusp is crescent shaped, following the outline of the milk tooth, in two of the three specimens. In the third, it forms a short transverse ridge at the base of the paracone. These elements are here interpreted as the D3, because of their close similarity to the P3, but with a conspicuously lower tip. The designation as deciduous molar is supported by all three specimens seemingly having resorbed roots. D4 (Fig. 6e) : The outline of the occlusal surface of the last milk molar varies from sub-elliptical to sub-triangular, the lingual side being more strongly convex than the labial side. The bulk of the tooth is formed by the paracone, which has its tip in front of the centre of the D4. The long posterocrista is gently curved. There is a flattening to the front of the milk molar, which bears a more or less distinct cusp. If this cusp is well developed, it bears a crista connecting to the base of the paracone. There is a lingual extension, which starts high at the level of the tip of the paracone, quickly slopes down and levels up. There is no true protocone, but the anterior part of the lingual extension usually shows a conspicuous thickening. The development of the labial cingulum varies; it is continuous in one specimen, in the others it is restricted to the base of the posterocrista or absent. The roots have been resorbed in all specimens, but from the remnants there appear to have been three roots. P1 (Fig. 6b) : The premolar is only somewhat longer than wide. The outline of the occlusal surface is sub-elliptical; the labial side is more strongly convex than the lingual side. The tip of the main cusp lies in the front part of the P1, lingually of the midline. Three of the four specimens have a weak anterocrista; in the fourth, the anterior side is rounded. All specimens have a posterocrista. There is a thick posterior cingulum, bearing a cusplet in its central part. The cingulum tapers out against the sides of the premolar below its tip. The P1 is single rooted. P2 (Fig. 6c ): Although clearly longer than the P1, the second upper premolar is still less than twice as long as wide. The outline is sub-elliptical and more symmetrical than in the first premolar. The tip lies just in front of the middle of the tooth. The anterior side of the main cusp is rounded, sometimes with a hint of an anterocrista. A weak posterocrista is invariably present. The P2 is surrounded by a cingulum that is thickest at the front and back of the premolar; it tapers out along the lateral sides and may even be interrupted below the tip of the main cusp. The P2 has two roots. P3 (Fig. 6d ): The third upper premolars have a subelliptical outline and are twice as long as wide. Its tip, positioned just in front of the centre of the tooth, is clearly higher than in the preceding elements. The anterocrista is weak; the posterocrista is sharp and sometimes slightly curved. There are small cuspules on either end of the centrocrista, the posterior one being the better developed. Cingular development is weak, but somewhat stronger near the anterior and posterior ends. The P3 has three roots. P4 (Fig. 6f) : The P4 is a massive element, dominated by the bulbous paracone. The tip of this cusp lies just in front of the centre of the premolar. The anterior face of the paracone is rounded. The sharp posterocrista is either straight, slightly curved or undulating. The parastyle is a low but prominent longitudinal ridge. Short cingula on either side of the parastyle connect to the base of the paracone. There is a very strong lingual cingulum along the base of the posterocrista. The P4 has four strong roots. M1 (Fig. 6g ): The first upper molar is irregularly quadrangular, due to the strong development of the hypocone. The paracone and metacone are large, making up most of the surface area of the molar. The posterior arm of the paracone is long; the posterior arm of the metacone is only somewhat longer than the anterior arm of the cusp. The mesostyle is widely spaced. The parastyle is well developed and protrudes. The protocone is a relatively sharp cusp. Its anterior arm connects to the parastyle with a short transverse connection to the base of the paracone. The hypocone is positioned anterolingually of the base of the metacone. It is a distinct cusp connected to the protocone by the posterior arm of the latter. There is a short transverse connection between the hypocone and the base of the metacone. M2 (Fig. 6h) : The outline of the occlusal surface is sub-rectangular. The labial cusps constitute about two-thirds of the width of the molar. The most striking feature is the asymmetrical metacone, the posterior arm of which is far shorter than the anterior arm. By contrast, the two arms of the paracone are of equal length. The mesostyle is incompletely divided, merging only in advanced stages of wear. The parastyle is formed by a small bend at the labial end of the anterior arm of the paracone. A small and short cingulum may appear at the anterior flange of the paracone near the parastyle.
The lingual part of the molars is narrow. The protocone lies close to the front of the M2. Its anterior arm ends against the anterior side of the paracone near its base. In addition, a very short ridge connects to the base of the paracone below its tip. The posterior arm of the protocone is much longer and ends against the low hypocone. There is a bulge in the outline of the occlusal surface at the position of the hypocone. Here too, there are two connections of the labial cusp, one connection to the posterior flange of the metacone, the other just anterolingually of the tip of the latter cusp. Apart from the before-mentioned anterior cingulum, one specimen displays small patches of cingulum on either side of the protocone. i (Fig. 6i) : Three similar elements are interpreted as the lower incisors of Suleimania. Small differences in shape and size suggest that at least two and possibly all three incisors are represented. The crown is small and spatula shaped; it is highest on the mesial side. The oral side is convex; the lingual side bears a talon. The crown narrows near the root, the enamel dentine boundary being on the root-part without any sign of a cingulum. The root is long and mesio-distally flattened. d2 (?): The two elements described here are morphologically very similar, but differ considerably in their dimensions (1.04 × 0.63; 1.30 × 0.71). The milk molar is very elongated. In occlusal view, the outline shows minor emarginations in the middle, where the enamel slops up between the roots. The low tip is situated far to the front of the tooth and bears a long centrocristid over the entire length of the milk molar. This ridge thickens a bit at its end. The milk molar bears two roots. The element is considered to belong to the lower dentition because of the anterior position of the tip. It was assigned as the d2 by default, viable candidates having been found for the positions of d3 and d4. Assigning the smaller of the two as the d1 does not seem possible, as it would imply that the singlerooted p1 was preceded by a double-rooted precursor. d3: As one of the two elements is damaged, only the smaller specimen could be measured. The tooth is relatively wider than the previous and has a much higher tip. The outline of the occlusal surface is sub-ellliptical, except for a concave recess on the anterolingual side. The tip of the protoconid lies close to the front. This cusp bears a sharp posterocristid which levels off and thickens at its end. d4: The outline of the occlusal surface is lozenge shaped with an undulating lingual side; the milk molar is very elongated. The main cusp lies far to the front of the milk molar. Because of the presence of two posterior arms, its wear surface is Yshaped. There is a shallow groove between the two posterior arms; the front face of the main cusp wears a faint anterocristid. There is a thick cingulum along the posterior part, starting high halfway the lingual side and sloping down ending at about one-quarter off the back at the posterior side. In one specimen, this cingulum develops into a groove bordered by a sharp posterior ridge. p1 (Fig. 6j) : The crown is long and narrow. The tip of the premolar lies close to the front and forms the starting point of a sharp posterocristid. There is a small thickening at the end of the posterocristid and a small bulge in the anteriormost part of the premolar. Overall, the crown thickens near the base in the posterior part of the premolar. The p1 is single rooted. p2 (Fig. 6k) : The premolar is narrow, giving it a blade-like appearance. The lingual side is only slightly convex to nearly straight. The tip of the protoconid lies in the front part of the p2. The sharp centrocristid lies close to the lingual side. At its front and at its end, a small cuspule is formed, the posterior one being the better developed. The p2 has two roots. p3 (Fig. 6l) : The outline of the occlusal surface is sub-elliptical, with slightly undulating lateral sides. The tip of the protoconid lies far to the front of the premolar. It bears a posterocristid which has a thickening at its end, but also halfway. The short anterocristid is not as pronounced as the posterocristid. A thick cingulum surrounds the premolar, being most conspicuous as the posterior end. The p3 has two roots. p4 (Fig. 6m) : The last lower premolar is an elongated tooth with a sub-elliptical outline and a relatively straight posterior end. The lingual side is slightly concave to nearly straight; the labial side is much more concave. The tip of the protoconid lies far to the front of the premolar. The centrocristid is weak on the anterior face and well developed at the posterior end. The anterocristid has a weak bulge at its end in two of the five specimens. The posterocristid is positioned close to the lingual side. A weak posterior ridge is present in three of the five specimens. Very weak cingula may be present on the lingual and anterolabial sides of the p4. The premolar has two roots. m1 (Fig. 6n) : The talonid is much wider than the trigonid, which, in combination with the long paralophid, gives the first lower molar a triangular outline. The paraconid is rather indistinct and appears as a thickening at the end of the paralophid. The oblique cristid is directed towards the base of the protoconid and regularly connects to it; in some specimens, it is curved near its end and ends more lingually against the posterior wall of the trigonid. The entocristid slopes quickly down and connects to a low wall, closing the talonid basin on the lingual side. This wall could be a continuance of the entocristid or a metacristid, but, notably, does not slope up against the metaconid. Behind the entoconid, a small entostylid is formed. There is a narrow anterior cingulum, which sometimes continues as a lingual cingulum ending at the opening of the trigonid basin. The only other cingulum is the one next to the re-entrant valley, which, given the labial position of the oblique cristid, is hardly developed. m2 (Fig. 6o) : The trigonid is somewhat shorter and wider than the talonid; it stands slightly askew relative to the jaw. The trigonid basin lies high above the crown base. Thus, the ridges bordering the basin are sharp in unworn specimens, but with advanced stages of wear the trigonid quickly becomes blunt. The oblique cristid may run up to close to the base of the metaconid or end closer to the middle of the posterior wall of the trigonid. The hypoconid and entoconid are poorly defined. The entocristid may slope down to the base of the metaconid or display a similar configuration as in the m1. The entostylid is no more than a tiny bulge at the posterior flank of the entoconid. The anterior cingulum is strong, particularly near the paraconid, rounding this cusp and quickly tapering out. There is a well-developed cingulum bordering the re-entrant valley. m3 (Fig. 6p) : The m3 is strongly reduced, consisting of the trigonid only. Within the trigonid, the metaconid shows strong reduction, being the lowest cusp. The most prominent feature on the last lower molar is the sharp paralophid. In front of it lies a very strong anterior cingulum. Most specimens show a bulge on the posterior side, halfway between the protoconid and metaconid. This bulge is rarely absent and equally rarely developed into a protruding ledge. Remarks: Suleimania ruemkae is a somewhat enigmatic talpid. Because of its peculiar morphology, which shows no relationship with any of the known talpids, Van den Hoek Ostende (2001a) classified it in a subfamily of its own, Suleimaninae. The species was originally described from the assemblages from Harami ( As mentioned above, the original description did not assign a tooth position for most of the premolars described, with the exception of the last lower and upper premolar. Van den Hoek Ostende (2001c) instead assigned them to morphological classes indicated by roman numerals. Still, no mandible or maxillary of Suleimania with the anterior dentition in place has been found. Here, we have attempted to reconstruct the anterior dentition (Fig. 7) , following a simple set of principles: (1) upper premolars are relatively wider and have their main cusp more to the centre; (2) the anterior dentition widens to the back, connecting to the much wider molars; (3) single-rooted elements are more likely to be at the front of the anterior dentition. Sorting the elements this way also shows an increase in the size of the premolars from back to front. Although this is certainly not a rule among insectivores, it does make a very plausible reconstruction, which, of course, still needs to be confirmed by more complete specimens. This is also needed to assess the morphology of the canines, for which we found no candidates in this reconstruction.
Assigning the premolars to a dental position this way yields an anterior dentition that is rather narrow and sharp, particularly in the lower dentition. The combined average length of the premolars is similar to that of the molar row, just over 6 mm. The massive curved upper incisor and long lower incisor with a small crown resemble the general morphology of desmans, while the strongly reduced last molars and inflated M1 are reminiscent of Dimylidae. Combined with the large size and its frequent occurrence in lignite deposits, this makes it probable that Suleimania was a semi-aquatic animal. The strong bite power with a combination of inflation in some elements and sharp ridges in other is still a bit puzzling, but the suggestion of Van den Hoek Ostende (2001a) that such a dentition could support a diet of (water) insects and small vertebrates still seems plausible. Desmanodon Engesser, 1980 Desmanodon sp. (Fig. 8a-e ) Material and measurements: 1 C(?) (PV16150; 1.73 × 1.07), 1 damaged M2 (PV16151), 1 damaged M3 (PV16152), 2 m1 (PV16155, PV16156; 1.90 × 1.21, − x −), 3 m2 (PV16157-PV16159; 1.62 × 1.18, 1.84 × 1.14), 1 m3 (PV16160; 1.43 × 0.82) Description C (?): The upper canine of Desmanodon has never been described, but based on size and general morphology, this isolated element is a good candidate. The outline of the occlusal surface is oval; the posterior end being narrower than the anterior side. The tip of the canine lies just in front of the centre of the tooth. It is slightly curved backwards. The anterior side of the main cusp is rounded; the posterior side wears a narrow posterocrista. There is a posterior ledge in which the posterocrista ends as a longitudinal ridge between the cusp and the posterior cingulum. This cingulum tapers out against the lateral sides, close to the front of the tooth. M2 (Fig. 8a) : The only available specimen is damaged, missing about half of the paracone and the labial part of the metacone. Moreover, the specimen is well worn. The division of the mesostyle cannot be determined, but the posterior arm of the paracone and anterior arm of the metacone are already close together halfway their lengths, suggesting an incomplete division at best. In the lingual complex, a protoconule cannot be observed, but this could be due to wear. The hypocone is well developed and appears as a marked thickening in the posterior arm of the protocone, just lingually of the base of the metacone. After that, the arm continues, ending at the posterior flank of the metacone. M3 (Fig. 8b) : As the M2, the only available M3 is worn and damaged, in this case missing the labial part of the paracone. Due to wear, the original division of the mesostyle cannot be determined. The anterior arm of the protocone ends against the anterior flank of the paracone, Oligosorex aff. reumeri, m I1 dex (PV16353), n M1 sin (PV16360), o M2 dex (PV16370), p M3 dex (PV16375), q i1 sin (PV16379), r m2 sin (PV16391). Soricid, s I1 dex (PV16355), t M1 dex (PV16365), u M2 sin (PV16372), v p4 sin (PV16385), w m1 sin (PV16403), x m2 sin (PV16405), y mandible with m2-m3 dex (PV16407) > close to the base of the latter. The hypocone is a marked cusplet at the end of the posterior arm of the protocone, just lingually of the base of the metacone. m1 (Fig. 8c) : One of the specimens is hardly worn, clearly showing the high and sharp cusps. Trigonid and talonid are of equal length; the latter is somewhat wider. The paralophid runs almost parallel to the protoconidmetaconid ridge. The oblique cristid ends low against the middle of the latter, leaving a deep re-entrant valley. The entocristid closes the talonid basin lingually; there is no metacristid. The entostylid is strongly developed, as is the posterior cingulum. The development of the anterior cingulum is only somewhat less; there is a tiny parastylid. The anterior cingulum rounds the base of the protoconid and continues as the labial cingulum, bordering the re-entrant valley. m2 (Fig. 8d) : The m2 resembles the m1. The differences are: trigonid and talonid are of equal width, the oblique cristid ends slightly more lingually, the anterior cingulum is better developed and the parastylid is pronounced, the presence of a small lingual cingulum at the base of the paraconid and the weaker development of the entostylid and posterior cingulum. m3 (Fig. 8e) : The trigonid of the m3 is basically a smaller version of that of the second lower molar. The talonid is only slightly more narrow than the trigonid, but its cusps are clearly reduced. The oblique cristid ends close to the metaconid; the entocristid closes the talonid basin halfway. The last lower molar closely resembles that of Theratiskos, but has a clearly higher crown. Remarks: Van den Hoek Ostende (1997) described two species of Desmanodon from lower Miocene strata of Anatolia, D. ziegleri (type locality Harami 1) and D. burkarti (type locality Keseköy). The latter species was also recognised from the zone D locality of Sabuncubeli, albeit with some hesitance as there are some metric differences (De Bruijn et al. 2006; Bilgin et al. in press, this issue) .
Talpidae incertae sedis
Desmanodon has an interesting biogeographic history. It was first found in Anatolia, but crossed into Europe, together with the erinaceid Galerix, around the MN 2/MN 3 transition (Van den Hoek Ostende 2001d . In the late Oligocene and lowermost Miocene of Europe, a similar talpid was found, Paratalpa (Hugueney 1972 , Ziegler 1989 . The dentitions of early Desmanodon and Paratalpa are so alike that the genera can only be distinguished on the basis of the humerus (Van den Hoek Ostende 1989).
In this respect, the finding of a Desmanodon-like talpid in the Bosnian locality of Banovici is interesting (Van der Sar et al. 2017) . The locality combines typical Anatolian with European elements (De Bruijn et al. 2013) . The talpid was classified as Desmanodon aff. ziegleri. We concur with the authors that this is a species different from D. ziegleri. The similarities with the Anatolian species are mainly primitive characteristics for the genus, such as a poor division of the mesostyle and the presence of a protoconule. Van der Sar et al. (2017) argued that the species could be placed in Desmanodon on the basis of the presence of a Desmandon type humerus in the assemblage. However, they do not place the humerus in the same species as the dentition, as it is clearly too large to be associated with it. Thus, the dentition might still also be referable to Paratalpa, particularly given the presence of multiple European species in the assemblage. Moreover, the authors already indicated that the humerus was more robust than of any known species of Desmanodon. The fragment (Van der Sar et al. 2017; Fig. 4d ) does have a long tuberculum teres as Desmanodon, but other than in that genus, the structure stands at a clear angle to the length axis of the bone. Moreover, part of a very pronounced pectoral process is also preserved. These characters, combined with the large size and general robustness, suggest that the humerus fragment is better associated with Geotrypus, a genus that is also represented by dental elements in the Banovici assemblage.
Dimylidae Schlosser, 1877
Turkodimylus Van den Hoek Ostende, 1995
Turkodimylus sp. (Fig. 8f-i) Material and measurements: 1 D3 (PV16330, x), 1 d2 (?)(PV16331, x), 3 p4 (PV16333-PV16335; 1.93 × 1.41, 2.09 × 1.52, 1.96 × 1.51), 2 m1 (PV16338, PV16339; − x −, 2.85 × 1.85) Description d2 (?) (Fig. 8f) : The occlusal surface has an ovoid outline with an undulating posterior side. The main cusp is low and lies far to the front of the tooth. At its stage of wear, it has a commashaped wear surface; because of the presence of a faint anterocristid and blunt posterolingual crest, the wear surface would presumably be Y shaped at more advanced stages of wear. The anterolabial side is mainly formed by the flank of the main cusp and is straight. There is a posterolingual flattening with an irregular surface, which continues as a thick cingulum all along the lingual side. Roots have not been preserved. d3 (Fig. 8g) : The outline of the occlusal surface is triangular; the lingual side is shorter than the labial side. The trifaced main cusp is situated in the centre of the d3. Behind it is a flattening bordered by a very low posterior ridge, which also continues on the labial and lingual sides of the flattening. In front of the main cusp is a thick, low bulge. p4 (Fig. 8h) : The outline of the occlusal surface is rectangular, with convex anterior, labial and lingual sides. The protoconid is bulbous and makes up for about ¾ of the premolar. The flattening behind it lies well above the crown basis. It features a small circular cusp in its posterolingual corner. In one of the three specimens, there is a short longitudinal connection between this cusp and the base of the protoconid. There is a narrow cingulum, which is absent on the anterolingual side and irregular at the lingual side. m1 (Fig. 8i) : The outline of the occlusal surface is sub-rectangular, the posterior side being wider than the front. The molar is amblyodont but not exoaenodont. The trigonid and talonid are of similar length; the talonid is wider than the trigonid. The height difference between trigonid and talonid is very limited. The paraconid lies far to the front, leaving the trigonid basin open. The oblique cristid ends against the base of the protoconid. There is an entocristid closing half of the talonid basin; there is no metacristid. The entostylid is well developed. There is a strong anterolabial cingulum starting at the trigonid basin and ending against the base of the hypoconid. The posterior cingulum widens strongly towards the entostylid. Remarks: Whereas Dimylidae are numerous and diversified in the early Miocene of Europe (e.g., Ziegler 1990; Klietmann et al. 2014a ; Van den Hoek Ostende and Fejfar 2015), they play a very modest role in Anatolia. This low diversity seems in part a matter of latitude. Dimylidae are also very rare in the early Miocene of Spain and mostly restricted to the coastal areas (Van den Hoek Crespo et al. 2019; Furió et al. 2018 ). The only early Miocene dimylid from Anatolia is Turkodimylus, which is restricted to Anatolia (Van den Hoek Ostende 1995b). The morphological differences between the two species, T. hartogi and T. sondaari, are defined on the upper molars. In size, the Gökler Turkodimylus seems to have a closer fit to the older of the two, T. hartogi. However, since the size range of T. sondaari is poorly known given the very limited sample from its type locality Keseköy, it is prudent to classify the Gökler dimylid as Turkodimylus sp.
Heterosoricidae Viret and Zapfe, 1951 Dinosorex Engesser, 1972 Dinosorex anatolicus Van den Hoek Ostende, 1995 ( Fig. 8j-l) Material and measurements: 1 A1 (PV16343; 2.16 × 1.55), 1 antemolar type IV (PV16344; 1.29 × 0.85), 1 P4 (PV16345; 2.08 × 2.00).
Description A1 (Fig. 8j) : The antemolar is sub-rectangular, with an anterolingual extension. The main cusp lies in the front part of the tooth. The ridge leading from the tip onto this extension is rather weak, as is the centerocrista. The latter has a conspicuous thickening at its end. The antemolar has a well-developed cingulum, which is only missing on the anterolabial side. Antemolar type IV (Fig. 8k ): This unicuspid consists of a conical central cusp surrounded by a strong cingulum. The outline of the occlusal surface is sub-elliptical. In the front and at the back, there is a short longitudinal ridge connected to the base of the main cusp crossing the cingulum. P4 (Fig. 8l) : The specimen is slightly damaged on the anterolabial side. The outline of the occlusal surface is triangular. The labial part is dominated by the high paracone and its sharp posterocrista. The protocone is incorporated in the anterior ridge, which is only somewhat less developed than the stout posterior ridge bordering the deep talon basin. Remarks: Only a few elements of this heterosoricid are present in the assemblage. Still, there can be little doubt about the identification. The P4 (PV16345, Fig. 8l ) has the triangular outline that is typical for the species, younger species of Dinosorex having a more squarish last upper premolar. Moreover, Dinosorex anatolicus is the only known representative of its genus in the early Miocene of Anatolia. This implies a relatively long life-span for the species, which is not uncommon in Dinosorex (Furió et al. 2015) or, indeed, for other insectivorans.
Soricidae Fischer, 1814 Crocidosoricinae Reumer, 1987 Oligosorex aff. reumeri Van den Hoek Ostende 2001 ( Fig. 8m-r) Material: 2 I1 (PV16352, PV16353), 3 M1 (PV16360-PV16362), 1 M2 (PV16370), 1 M3 (PV16375), 1 i1 (PV16379), 1 p4 (PV16380), 4 m1 (PV16390-PV16393), 3 m2 (PV16397-PVV16399), 3 m3 (PV16410-PV16412) Measurements: The measurements are listed in Table 4 . Description (Fig. 8m) : The angle between the talon and the apex is sharp; the talon and apex reach down to the same level. The dorsal side shows a continuous gentle curve, becoming stronger towards the apex. The buccal posterior margin is straight in one specimen, slightly undulating in the other. It is bordered by a well-developed cingulum, becoming more narrow towards the dorsal side. M1 (Fig. 8n) : The only complete specimen is worn. The molar is clearly wider than long. The posterior emargination is moderate. The original division of the mesostyle cannot be ascertained in our material, but was at most slightly divided. The hypocone is low and ridge shaped. The posterior cingulum is well defined and widens towards the posterolabial corner of the M1. There is a short lingual cingulum between the base of the protocone and the hypocone. M2 (Fig. 8o) : The M2 is clearly wider than long. The posterior emargination is moderate. The metacone is somewhat larger than the paracone; the mesostyle is undivided. The hypocone is low and ridge shaped. There is a well-developed posterior cingulum, widening towards the posterolabial corner of the molar, and a short lingual cingulum between the base of the protocone and hypocone. M3 (Fig. 8p) : The molar is about twice as wide as long, showing little reduction for a soricid M3. The anterior arm of the paracone is about twice the length of the posterior arm. The latter is only somewhat longer than the arm of the metacone; the mesostyle is undivided. The protocone is low and small. Its anterior arm continues as an anterior cingulum, ending halfway the flank of the paracone. The posterior arm ends freely in the trigon basin. The hypocone appears as a ridge-shaped extension of the metacone, reaching up to half the height of that cusp. i1 (Fig. 8q) : The incisor is tricuspulate, with moderately developed cups in the anterior two-third of the tooth. The posterior part is bordered by a buccal cingulum, which is thickest at the posteriormost part of the crown. In the preserved specimen, the root is longer than the crown. p4: The p4 is about twice as long as wide. The occlusal surface is heart shaped, the labial side being somewhat longer than the lingual side. The wear surface has the typical Y shape of the crocidosoricine p4, with the lingual posterior arm only somewhat stronger developed than the labial arm. There is a welldeveloped lingual cingulum, continuing as a thick posterior cingulum following the undulating contour of the premolar. m1: The trigonid is longer and clearly more narrow than the talonid. The trigonid basin is very open. The short oblique cristid runs straight to about 1 / 3 of the protoconid-metaconid crest. The talonid basin is closed by a well-developed entocristid. Due to the advanced stage of wear of all specimens, the presence of a metacristid cannot be ascertained. The hypolophid runs behind the entoconid; the postentoconid valley is open. The anterior cingulum is very well developed and ends short of the anterolingual corner. The labial cingulum is weak but continuous; the lingual cingulum is very weak and irregular. The posterior cingulum is only somewhat wider than the labial cingulum. In one specimen, it is quite wide on its labial end. m2 (Fig. 8r) : The trigonid is shorter and somewhat narrower than the talonid. The trigonid basin is deep, but far more narrow than in the m1. The oblique cristid runs to about 1 / 3 of the protoconid-metaconid crest. The posterior and anterior cingula are widest on their labial and lingual ends, respectively. The anterior cingulum ends short of the lingual side. The labial cingulum is weak and appears to be interrupted in one of the three specimens. One specimen has a very weak but continuous lingual cingulum; in the other in which the cingulum can be observed, it is irregular and mostly absent. m3: The trigonid is clearly wider than the talonid and of about the same length. The paralophid is the longest ridge of the last molar. Although reduced, the basic structure of the talonid is still present. It consists of a talonid basin surrounded by a continuous ridge. The oblique cristid ends halfway the protoconid-metaconid crest; the entocristid is well developed. There is a wider cingulum along the anterior and labial sides.
In one of the specimens, it rounds the paraconid and ends near the opening of the trigonid basin. Measurements: The measurements are listed in Table 5 .
Description I1 (Fig. 8s) : The angle between the talon and apex is sharp. Both structures reach down to about the same level. The dorsal side is strongly curved, the highest point in lateral view lying above the talon. The posterior margin is straight and bordered by a thick cingulum, which widens a bit halfway and tapers out towards the dorsal side. M1 (Fig. 8t) : The molar is only somewhat wider than long. The posterior emargination is moderate. The cusps are rather massive. The mesostyle is undivided. The hypocone is a welldeveloped cusplet. The posterior cingulum is strongly defined. There is a thick patch of cingulum between the base of the protocone and the hypocone. Two of the three specimens also have a patch of cingulum on the anterior side of the protocone. M2 (Fig. 8u) : The only available specimen is worn and damaged, missing most of the paracone and the posterolabial part of the metacone. The molar is somewhat wider than long. The posterior emargination is moderate. The hypocone is well developed. There is a well-developed posterior cingulum, which widens along the flank of the metacone. In addition, there is a thick anterolingual cingulum between the anterior flank of the protocone and the hypocone, all but vanishing near the base of the protocone. M3: The only specimen is damaged, missing half the anterior arm of the paracone. As the M3 of Oligosorex aff. reumeri, it is little reduced for a soricid M3. Yet, it is considerably shorter than the M3 of that species. The anterior arm of the protocone ends near the base of the paracone. Its posterior arm is very weak and ends in the trigon basin. The hypocone is merged with the metacone as a sharp ridge extending lingually for that cusp. p4 (Fig. 8v) : The premolar is clearly longer than wide. The labial side is somewhat longer than the lingual side; the posterior side is undulating. The p4 has a Y-shaped wear surface. The labial posterior arm is somewhat longer than its lingual counterpart. There is a sharp sulcus between these two arms. The lingual cingulum is well developed. It continues into the posterior ridge, which borders a shallow posterior sulcus. In two of the four specimens, this posterior depression is divided by a short transverse ridge, ending between the two posterior arms of the main cusp. m1 (Fig. 8w) : The trigonid is narrower than the talonid and of similar length. The trigonid basin is relatively narrow. The oblique cristid is somewhat curved and ends close to the base of the protoconid. The hypolophid is curved at its end, ending low against the posterior side of the entoconid, thus closing the postentoconid valley. The entocristid is well developed. The anterior and posterior cingulums are well developed; the anterior cingulum ends against the anterior flank of the paraconid. The labial cingulum is narrow but distinct. One of the specimens has a clear lingual cingulum along the opening of the trigonid valley; otherwise, the development of this cingulum is irregular. m2 (Fig. 8x) : The trigonid is somewhat narrower and clearly shorter than the talonid. The trigonid basin is narrow. The oblique cristid is curved and ends close to the base of the protoconid. The hypolophid runs close against the posterior side of the entoconid, leaving little to no room for a postentoconid valley. The entocristid closes the talonid basin on the lingual side. The anterior and posterior cingulums are well developed. The labial cingulum is distinct. The lingual cingulum is somewhat better developed than in the first lower molar, particularly in its anterior part. m3 (Fig. 8y) : The trigonid is wider and longer than the talonid. The latter structure is strongly reduced. The entocristid and oblique cristid run nearly parallel to each other. The latter ends just lingually of the middle of the protoconid-metaconid crest. The anterior cingulum is strong and continues labially, widening a bit along the base of the talonid. Remarks: When Van den Hoek Ostende (2001b) The reason for this rather unsatisfactory classification lies in systematics of shrews, which is largely based on the number of antemolars and other characters for which complete mandibles are required. As the material from the Anatolian assemblages comprises almost exclusively isolated molars, even a generic classification is hard to give. The Gökler assemblage is no exception.
In the Gökler assemblage, two shrews can be recognised on the basis of the size and morphology of the upper molars. The smaller of these fits well with the morphology of Oligosorex. As there are no lower molars with an interrupted labial cingulum, which is a characteristic of Oligosorex reumeri, the smaller of the two shrews can be identified as O. aff. reumeri. Again based on size and morphology, the larger of the two represents Soricid I. The lower molars of Soricid I and II were not recognised in Van den Hoek Ostende (2001b) , who suggested that they might be so similar to those of Oligosorex (aff.) reumeri that they could not be recognised. Following the procedure as described by for early Miocene shrews from Spain, we have made an attempt to distinguish the lower molars in the Gökler assemblage. Differences are indeed minor, but some lower molars presented the combination of a more open postentoconid valley and a straight oblique cristid, whereas the postentoconid valley is closed and the oblique cristid curved in others. Tentatively, the latter group has been associated with the Soricid I upper dentition; the former is thought to represent the lower dentition of O. aff. reumeri. However, this should be considered a preliminary designation, which needs to be confirmed by more complete material. As, indeed, the entire systematics of the Anatolian early Miocene Soricidae would benefit from the find of more complete mandibles.
Discussion
The insectivore assemblage of Gökler comprises the gymnure Galerix saratji, the talpids Theratiskos rutgeri, Suleimania ruemkae and Desmanodon sp., the dimylid Turkodimylus sp., the heterosoricid Dinosorex anatolicus and the shrews Oligosorex aff. reumeri and the undeterminate Soricid I. Whereas the rodents of Gökler yielded various new species (Joniak et al. 2017) , the insectivores held no surprises. The faunal list is the same as that of other assemblages from Anatolian zones A and B, albeit that the Desmanodon and Turkodimylus could not be identified at the species level. Missing elements are the mole Geotrypus and the small Soricid III, but this is easily explained. If present, Geotrypus is a rare element, so its absence could be a matter of the sample size. Soricid III is also never abundant and, moreover, seems to have rather specific environmental preferences (Joniak et al. in press, this issue). Overall, the fauna confirms the status of insectivores as being limited in their stratigraphic use given they are rather conservative in their evolution. The only major change appeared to have been between local zones C and D, with the appearance of Schizogalerix (De Bruijn et al. 2006) and different species of Galerix, Theratiskos and Desmanodon (Van den Hoek Ostende 2001c). It is, however, notable that Galerix saratji shows an increase in size, its molars being as large as those of the zone D species G. uenayae. Moreover, the recent identification of Oligosorex aff. reumeri, a species of the older zones, in the zone D locality in Sabuncubeli (Bilgin et al. in press, this issue) suggests that the change may not have been as clear-cut as it seems from the current state of knowledge.
Whereas insectivores play a secondary role as stratigraphic markers, they are considered good palaeoenvironmental indicators, particularly for humidity (e.g. Furió et al. 2011) . As detritus feeders are an important source of food for many euliphotyphlans, members of the order thrive in environments that produce a lot of litter, such as forests and marshes. As a general rule, the proportion of insectivores within the micromammal fauna can be seen as a proxy of the amount of food available, whereas the number of taxa is indicative of the number of avalible niches for the order (Van den Hoek Ostende 2001c). Of course, specific taxa can be used as more detailed ecological indicators and some progress has been made to reconstruct these preferences (e.g. Furió et al. 2011; Klietmann et al. 2015) . Burrowing moles, for instance, require suitable soils and a high diversity of talpids indicate moist conditions (Klietmann et al. 2014b) .
As far as the proportion of insectivores is concerned, the Gökler assemblage fits well with what we expect from the local zone B-D faunas, having around 20% eulipotyphlans (Fig. 9) . The low proportions in the oldest assemblages are real and believed to indicate dryer conditions at the onset of the Miocene, whereas the surprisingly high value for Kargı 3 is probably related to the small sample size (Van den Hoek Ostende 2001c). In the younger part, the high value of Harami 3 seems to indicate very humid local conditions (Van den Hoek Ostende 2001c; Joniak et al. in press, this issue). The surprisingly low proportion in the Harami 4 assemblage is not as easily explained. Joniak et al. (in press, this issue) suggested it might be related to some unknown taphonomic factor. The overall high percentages of insectivores may give the false impression of Anatolia being excessively humid during the early Miocene. However, one must bear in mind that all micromammal samples come from lignites and, thus, there is most likely a strong bias towards (very) humid sedimentary environments.
We already noted earlier that the composition of the Gökler assemblage is very similar to that of other assemblages of that Fig. 9 Composition of the micromammal faunas of the early Miocene of Anatolia at the order level. Higher percentages of insectivores are considered a proxy for increased humidity (modified after Van den Hoek Ostende 2001c) period in terms of species. Looking at the distribution of the species, the high percentages of Galerix saratji (38%) and Suleimania ruemkae (29%) stand out (Fig. 10) . These are generally two of the most common taxa in all assemblages and their apparent increase in Gökler is most likely related to a decrease in the uropsiline talpid Theratiskos, a common element in all assemblages from Anatolian mammal zones C and D. With 8% of Theratiskos, Gökler only surpasses the zone B assemblages of Kılçak 0, 0″ and 3B. In this respect, it is notable that the genus was initially not found in the lower zone D locality of Sabuncubeli (De Bruijn et al. 2006) , until a single molar was encountered in newly sampled material (Bilgin et al. in press, this issue) . Figure 10 clearly shows that, whereas Galerix and Suleimania are quite ubiquitous in zone B and C (the latter genus markedly dropping in zone D), Theratiskos shows larger fluctuations which suggest it had a rather specific ecological preference. This preferred environment must certainly have been present at Keseköy, where nearly one out of the two insectivore molars represents Theratiskos, and which was interpreted by Van den Hoek Ostende (2001c) as a more open landscape, because the uropsiline Theratiskos was, judging from the humeri, a mole with very limited burrowing capabilities.
Apart from Keseköy, Theratiskos only reaches values over 30% in the Harami assemblages. From a temporal point of view, the low value in Gökler appears to represent a temporary setback. However, considering the geographical position of the localities, Gökler shares the low percentage of Theratiskos with other zone B-C sites from central Anatolia (viz. the Kılçak assemblages), whereas the genus seems more abundant in the Konya/Ilgin region. Keseköy is also situated in central Anatolia, but as we noted above, zone D already sees a reorganisation of the insectivore faunas. Thus, the distribution of Theratiskos could well be geographically constricted. Because of the scantiness of the fossil record, it is tempting to consider Anatolia as a whole. However, it is a huge area and we know from regions with a denser fossil record that the faunas of basins can show considerable differences in their insectivore assemblages as well as those of other micromammals (e.g. Ziegler 2006; Madern et al. 2018) . Assuming that the low contribution of Theratiskos relative to that in the Harami assemblages indeed indicates a difference in the environment, this could also account for the differences in the rodent fauna between the Harami assemblages and Gökler (Joniak et al. 2017, in press, this issue) .
Conclusions
The insectivore assemblage of Gökler presents the familiar composition of the assemblages of Anatolian mammal zone B and C. It comprises the gymnure Galerix saratji, the uropsiline talpid Theratiskos rutgeri next to the other talpids Suleimania ruemkae and Desmanodon sp., the dimylid Turkodimylus sp., the heterosoricid Dinosorex anatolicus and the shrews Oligosorex aff. reumeri and Soricid I sensu Van den Hoek Ostende, 2001. The dominant elements in the fauna are the species of Galerix and Suleimania. For both species, the rich Gökler material was used to reconstruct the anterior dentition for the first time. In the case of Galerix saratji, this reconstruction showed that early representatives of the genus had a relatively long snout.
As in other faunas of that period, the rich and plentiful insectivore assemblage of Gökler indicates a very humid palaeoenvironment. A major caveat is that all faunas are collected from lignite deposits, which will certainly bias our perception of the Anatolian faunas from the early Miocene. The low percentage of Theratiskos is considered a environmental signal, indicating more humid conditions than the Harami assemblages. These conditions may well in part be geographically controlled, indicating an environmental differences between central Anatolia and the more southern localities. This could also explain in part the differences between the rodents of the assemblages from the Harami mine on the one hand and the Gökler rodents on the other.
